sess the safety of sea foods or to speculate the arsenic cycle in the marine ecosystem, it is particularly important to elucidate the chemical structure of water-soluble arsenic compounds in marine organisms. Along this line, several arsenic compounds such as arsenobetaine4~n) ( Fig. 1 ) and arsenosugars12'13) have so far been identified in marine organisms. However, there have been no available data on arsenic compounds in shellfish except for the giant clam Tridacna maxima, which has trimethylarsonium lactate14) or arsenosugars.12) This paper deals with the isolation and identification of a major arsenic compound in the muscle and mid-gut gland of the ivory shell Buccinum striatissimum, one of carnivorous gastropods which, unlike plankton-feeding bivalves and hervivorous gastropods, are characterized by surprisingly high arsenic contents (up to 106.6 ppm: wet wt. basis) in their tissues, especially in muscle. 3) Total arsenic was estimated on a Jarrell Ash inductively coupled plasma emission spectrometer (AtomComp Series 800) after wet-digestion of samples with a mixture of HNO3> HC1O4 and H2SO4. In the course of purification, arsenic was determined on the same spectrometer without wet-digestion. From 15 specimens of B. striatissimum purchased at Tokyo Central Wholesale Market, 127 g of muscle (As 38 ppm: wet wt. basis) and 76 g of mid-gut gland (As 18 ppm) were collected.
Each tissue was extracted three times with 3 volumes of methanol. The combined methanolic extracts were evaporated to dryness, suspended in a small volume of water and defatted three times with an equal volume of ether. In the aqueous phase thus obtained, 98 and 86% of the total arsenic were recovered for muscle and mid-gut gland, respectively. To purify the major arsenic compound, the aqueous phase was then successively subjected to columns of Dowex 50X2 (H+ form), Dowex 2X8 (OH~form), Amberlite CG-50 (H+ form), Dowex 50X2 (pyridinium form) and Bio-Gel P-2. This purification method was essentially the same as adopted for the arsenic compound, arsenobetaine, in the muscle of the octopus Paroctopus dofleini;10) the one exception was that water was replaced by 0.1 m pyridine-formic acid buffer (pH 3.1) as an eluting solvent in Dowex 50X2 (pyridinium form) column chromatography.
Although some minor aresenic compounds were detected, the major arsenic compound exhibited the same behavior as arsenobetaine in the above purification procedure. The yields of the purified major arsenic compound were 5.1mg (As content 37%) for m uscle and 2.8mg (As content 21%) for mid-gut gland.
For the purified arsenic compound, thin layer chromatography on precoated silica gel 60 plates (Merck) and electrophoresis on cellulose acetate strips (Sartorius) were performed under the same conditions as reported pre-
The purified compound from muscle was found to be homogeneous in both thin layer chromatography and electrophoresis; it gave only one spot positive to iodine vapor and the Dragendorff reagent at the identical Rfvalue or mobility to arsenobetaine. On the other hand, the purified compound from mid-gut gland was contaminated with impurities positive to iodine vapor, but it also exhibited only one arsenic-containing spot positive to the Dragendorff reagent at the same position as arsenobetaine. The homogeneous arsenic compound from muscle afforded the following spectral data: UV A"^nm: below 220 (end absorption).
NMR S%£ane: 1.87 (9H, singlet, (CH3)3-As), 3.30 (2H, singlet, As-CH2-COO). FD-MS m/z: 179 (M+), 135 (M+ -CO2). These spectral data coincided well with the previously reported data4'9>10) for arsenobetaine.
This study showed that the major arsenic compound in both muscle and mid-gut gland of the ivory shell B. striatissimum is arsenobetaine. Judging from the behavior of the arsenic compounds in each purification step, arsenobetaine accounted for ca. 90% and 60% of the arsenic present in muscle and mid-gut gland, respectively. Arsenobetaine has so far been established in some marine animals.4~n) All of the animals are carnivors or detridous feeders, except for the shrimps9) which are plankton feeders. The ivory shell dealt with in this study is also a carnivor. In contrast, the marine alga Ecklonia radiata and the giant clam T. maxima, a plankton-feeding bivalve, do not contain arsenobetaine; the major arsenic compounds are arsenosugars in the former13) and arsenosugars or trimethylarsonium lactate in the latter.12>14) Since arsenic compounds are considered to be accumulated in marine K. Shiomi et al. organisms through a food chain, those facts lead us to assume that arsenobetaine is an end-product in the arsenic cycle of the marine ecosystem. To confirm the above assumption, further studies should be directed to elucidate the chemical structure of arsenic compounds in a wider variety of marine organisms, with special regard to their feeding habits.
